Previous work by this laboratory (Roth et al., 1955) has established that a definite aeration requirement existed for spore formation of Bacilus anthracis and Bacillu globigii. This aeration requirement was shown to be different at various stages of growth. In the case of spore germination of the aerobic organisms tested, the present work indicates that the necessity for aerobic conditions is completely lacking.
Previous work by this laboratory (Roth et al., 1955) has established that a definite aeration requirement existed for spore formation of Bacilus anthracis and Bacillu globigii. This aeration requirement was shown to be different at various stages of growth. In the case of spore germination of the aerobic organisms tested, the present work indicates that the necessity for aerobic conditions is completely lacking.
Many early reports have suggested that aerobic spore-forming bacteria could grow under anaerobic conditions in canned foods. Weinzirl (1919) was among the first to show that aerobic spore formers were associated with spoilage in canned foods; but he believed that this type of spoilage was generally aociated with air leaks. Savage (1923) was unable to prevent the growth of BaciUus ubtili8 and Bacillus mesenteius under the most rigid anaerobic conditions he could devise; as a result, he concluded that spoilage in canned foods could be caused by aerobic spore formers in the absence of air. Cheyney (1919) reported that B. mewentericus did not appear to be strictly aerobic. In a series of experiments with B. subtilis and B. meentericug, Bushnell (1922) found these organisms capable of growth to some extent in what he considered to be as complete anaerobic conditions as it was possible to obtain. Basset (1933) claimed that he observed growth of B. anthracis anaerobically and that his cultures sporulated after incubation in the absence of air in 6 days.
The present study has shown that spores of certain aerobic organisms will germinate readily under anaerobic conditions. However, in our work, no appreciable growth or sporulation in the absence of air over extended incubation periods has been demonstrated. The medium employed for the first series of experiments was the casein acid digest medium described by Roth et al. (1955) , modified as indicated, with 0.5 per cent sodium thioglycolate to obtain anaerobic conditions. As an indicator of oxidation-reduction potential, 0.01 per cent resazurin was used. Eh measurements were made on a Beckman pH meter using a platinum-calomel electrode system. Special care was taken to avoid agitation of the medium during Eh readings.
In the second series of experiments anaerobic conditions were maintained by incubation under nitrogen. Flasks containing casein digest medium were flushed rapidly with nitrogen for 10 minutes; during this process agitation on a reciprocating shaker at 99 3-inch strokes per minute was maintained. The nitrogen flow then was reduced to a level where constant bubbles were seen and maintained at this level throughout the test. In order to remove any traces of oxygen which might have been mixed with the nitrogen, a modification of the procedure recommended by Neish (1952) was employed. In our modification, the gas was 1AEROBIC BACILLI UNDER ANAEROBIC CONDITIONS first passed through a pyrex tube packed with hot reduced copper wire, heated with a bunsen burner. The nitrogen was cooled by passage through a condenser prior to being introduced into the test system.
After incubation, anaerobic cultures, both in the sodium thioglycolate and nitrogen tests, were stoppered with rubber stoppers and sealed with paraffin. The aerobic control cultures in all cases were shaken at a rate that resulted in an oxygen level approximately 1.0 mm O/L/min as determined by the sulfite method (Bartholomew et al., 1950 Counts were all converted to the same log base for ease of reporting. In general all plate counts were made at a dilution which resulted in 30 to 300 colonies per plate. Counts were all converted to the same base log for ease of reporting.
conditions; a series of tests were performed in the same manner using stationary cultures incubated under an atmosphere of nitrogen. Control cultures consisted of suspensions incubated in water and in shake flasks at an aeration level equivalent to 1.0 mm sulfite oxygen/L/min. No sporulation of these organisms was observed to occur under anaerobic conditions after incubation for 24 hours or 6 to 8 days.
